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SCREENING COMMON AND TEPARY BEAN GENOTYPES AGAINST TWO 
ISOLATES OF MACROPHOMINA PHASEOLINA BY THE CUT-STEM METHOD 
 
Diego M. Viteri 1 and Angela M. Linares 2 
 
Department of Agro-environmental Sciences, University of Puerto Rico. 1 Isabela Research 
Substation, 2090 Av. Militar, Isabela, PR 00662. 2 Lajas Research Substation, Carr. 101 Km 18.5 
Barrio Palmarejo, Lajas, PR 00667. 
 
INTRODUCTION: Ashy stem blight (ASB) caused by Macrophomina phaseolina (Tassi) 
Goidanich (Mp) is an important tropical disease that affects common bean in all growth stages. 
Resistance has been identified in common (Phaseolus vulgaris L.) and tepary (P. acutifolius A. 
Gray) bean gene pools (Miklas et al. 1998). Most of the ASB screening methods in the 
greenhouse have been conducted in seeds, seedlings, and plants at vegetative stages (Estévez et 
al., 2014; Pastor-Corrales and Abawi, 1988). However, a reliable screening technique that covers 
the entire cropping season needs to be assessed. Our objective was to evaluate the response of 
Phaseolus spp. genotypes to two M. phaseolina isolates throughout the crop season by the cut-
stem method. 
 
MATERIALS AND METHODS: Phaseolus spp. genotypes were planted in a randomized 
complete block design with three replications at Isabela Research Substation. Plants were 
inoculated one and three times with the PRI16 and PRJD16 isolates in the 4th internode of the 
main stem and lateral branches according to the methodology described by Viteri et al. (2015). 
Inoculated plants were kept with mean day temperature of 36°C and night temperature of 28°C 
with 12 h light and humidity < 60% in the greenhouse, with watering as needed for plant growth. 
Ashy stem blight disease severity and the area under disease progress curve (AUDPC) were 
recorded on a single-plant basis from 7 to 42 days post inoculation using a 1 to 9 scale, where 1= 
no sign of infection in the inoculated internode and 9= Mp invasion beyond the third node with 
or without plant death. Plants with scores of 1 to 3 were considered resistant; 4 to 6 intermediate, 
and 7 to 9 susceptible (Singh et al., 2014). Also, resistant plants (scores ≤ 3) were verified at 
harvest.  
 
RESULTS AND DISCUSSION: Significant differences (P ≤ 0.05) were noted among 
replications, isolates, and genotypes (Table 1). PRI16 isolate was more aggressive (mean scores 
of 7.3) than PRJD16 (scores of 6.4). Similar results were reported by Miklas et al. (1998). ICA 
Bunsi, NY6020-4, ‘Othello’, VAX 6, and ‘Verano’ were susceptible (scores ≥ 7.0) to both 
isolates. None of the genotypes tested had resistant mean scores (≤ 3) to the less or more 
aggressive isolates (Table 2). Tepary beans PI 321637 and PI 440806 were intermediate to both 
isolates and BAT 477 was susceptible to PRI16 (Table 2). These results are different from those 
reported by Miklas et al. (1998) and Pastor-Corrales and Abawi (1988) where these three 
genotypes were resistant to different Mp isolates. Differences might be related to (1) inoculation 
and evaluation at different plant stages, V4 to harvest vs seed or earlier vegetative stages; (2) the 
inoculation method used, cut-stem method vs soil infected with sclerotia; (3) different levels of 
aggressiveness of Mp isolates; (4) the number of inoculations per plant; and/or (5) the days to 
evaluation. To the best of our knowledge, three inoculations of Mp per plant and delayed 
evaluations (even at harvest) have not been reported for ASB screening. Therefore, this is the 
most severe test reported for selecting Phaseolus spp. with resistance to ASB in vegetative and 
reproductive stages in the greenhouse. Although A 195, ‘Badillo’, PC 50 and the tepary beans 
26 
had intermediate scores and no significant AUDPC values to both isolates (Table 2), A 195 had 
higher percentage of resistant plants at harvest (56%), followed by tepary PI 321637 (33%) to 
PRJD16. In contrast, Badillo, PC 50, and tepary PI 440806 had 22% of resistant plants to the 
same isolate at harvest.  
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Table 1. Analysis of variance of Phaseolus spp. genotypes evaluated against two isolates of 
Macrophomina phaseolina at 42 days after inoculation in the greenhouse in 2016. 
Source df Mean square 
Replication 2 38.5* 
Isolate (I) 1 57.5* 
Genotype (G) 25 28.6* 
I x G 25 3.2 
Error 414 2.6 
  *Significant at P ≤ 0.05. 
Table 2. Disease range, mean disease scores, and area under disease progress curve (AUDPC) of 
Phaseolus spp. genotypes evaluated against PRI16 and PRJD16 Macrophomina phaseolina 
isolates at 42 days after inoculation in the greenhouse in 2016. 
  PRI16 (Isabela)   PRJD16 (Juana Díaz) 
Genotype Disease range Mean AUDPCa   Disease range Mean AUDPC 
P. acutifolius               
PI 321637 4-9 5.9b 138.8   3-7 5.1 144.7 
PI 440806 3-9 6.3 143.1   3-8 5.3 153.2 
P. vulgaris               
A 195 4-8 5.4 115.5   3-8 4.1 143.9 
Badillo 3-7 5.1 131.1   3-8 5.4 144.7 
BAT 477 5-9 8.0 163.3   3-9 6.1 243.8 
ICA Bunsi 6-9 8.3 172.3   4-9 7.0 247.7 
NY6020-4 7-9 8.7 209.2   4-9 7.3 255.9 
Othello 9 9.0 302.2   9 9.0 301.4 
PC 50 4-9 6.2 142.7   3-7 4.9 173.4 
VAX 6 7-9 8.6 194.0   5-9 7.7 219.7 
Verano 9 9.0 286.6   9 9.0 292.1 
Mean … 7.3 181.7   … 6.4 211.0 
LSD (P < 0.05) … 1.3 45.0   … 1.6 44.8 
a AUDPC, area under disease progress curve; b Ashy stem blight scored on a 1 to 9 scale, where 1= no sign of 
infection in the inoculated internode, and 9= invasion beyond the third node with or without plant death. Genotypes 
with scores 1 to 3 were considered resistant, 4 to 6 intermediate, and 7 to 9 susceptible. 
  
